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(57)Abstract: 

PURPOSE: To obtain a non-magnetic substrate material for magnetic head having a thermal expansion 
coefficient of as high as >150 x 10-7/° C by using a sintered material composed of respective specific 
amounts of La203 and CoO. 

CONSTITUTION: The non-magnetic substrate material for magnetic head is a sintered material composed 
of 5-50mol% (in terms of La03/2) of La203 and 50-95mol% of CoO. The material has two-phase structure 
consisting of a rock salt-phase Co and perovskite phase LaCo03 and the maximum thermal expansion 
coefficient (228 x 10-7/° C> is attained by the perovskite structure LaCo03 (50mol% La03/2 50mol% 
Cod). Perovskite LaCo03 has extremely large crystal grain size and accordingly has high content of 
defects such as void. The non-magnetic substrate material of this invention has improved micro-texture 
and practical thermal expansion coefficient (1 1 0-200 x 10-7/° C). 
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[fflfjRWl] La,0 3 ^LaO, /2 ^: 
0~95mo 1 D & -5 ttM^Tifc -5 

Cst#^2] LatOs^LaO, -e5~50moU, Co0*t5 
0~95mol*ct D^ScD , miW<n^m^uy'7stl^ h 

Ct**^3] La 2 0 3 ^LaO s/ !^#T20~45mol«, Ca05 
~20mol3S, ®g|5CoO^ ^ i: 

[ff*^4] La,0 ) ^La0 3 /2^^-X?30~45moU, Ca05 
~20mol3S, Co050mol«^6^c;l3> ^ O !7*x # -f hM$fjg 
^^"rSLa, -x CaxCoOj (fib, 0.1^X^I).4)TSiS 
tl-S.^g#:-C 1 S.SC:i:<&!|#Mi:t--S>^'\-7 Kffl#J&tt 

Cl*5f<^5] La ! 0 s ^La0 3/! il!#T20~45niol«, Sr02 
~15mol^ MfflCoOfrZl$&)&lj£fo-c$ > z l z.i:%:!&m£ 

[ft5)<3S6] La 3 0 3 ^La0 3/3 ^g:T35~45DioU 1 Sr05 
~15mol^ Co050molW>i=,jj£D, ^D^X*< h^ltjt 
Sr#T-5La,-x Srx£o0 3 (fiU O.I^X^0.3)Tg*S 

— — 

/ [BtJjfjm La 3 0 1 ^La0 3/3 ^ffT5~45moI«, Ni'023~ 
~47. 5mol^ Co027. 5~50mol**> -5 d 

£W*>S9] La 2 0 3 ^La0 3/ j^gtTj'4~36molSK, CaOl- 
9moias, Ni05~45moU, Co050mol^£/&£ffig^&.5/ 

[ff*JKl 0] La,0,aUa0, / ,ift3¥-r5~45iTiolX„ Co' ' 
~45molX, Ca05~45mol«, TiO, 5~45mol!S^ , 
ftft**^P^X*< hS(«i6fe»-rSL a C o Q,_ _jjj 

[0 0 0 1] 

y F, VTRfljaSfNy KeiCfflfr>&tt*#tttt®£tt# 
[0 0 0 2] 

X h (Fe-AI-Si)att^, 7tJ|/7rXffitt^oa 

a. wsim^AyFi^^ta. SKtmoM* so 
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(Co) ^t^e;!/^ r 5 nr& o v c o 

^©S»J»5Bff»ttl00~I20X10-'A:T , »«.. Sfcs 
-fe>^'Xh(Fe-Al-Si)^0^3g«iBcttffifflia«fc t fc 
oTBfc***. 120X10" /TC«±T«.0, #fc-fe>^;* 

150X10" A;«±fc£TS£»:bftT^S. fi£t3T*« 

MMMM&ttl 30 X 10" 7 rc £H±T* 0 , » tNiOKYk* 
i-;il47xio-y°C£«fc*^„ HfflaSWt 

RflEnTflBftz: L< , «Atf^Hna62-95810^ 

*fc*^TNi0-Ti0, **«*MBHi«J»tt9BtR«:©/h$V»Ti 
0 3 * C «fc 0 «?I^i5:85 ~ 1 30 X 1 0" 7 /<C & -5 $gB -eWSi 
HTIBfc H <h £ tlT V» & . MBSffiftftU 00-140X10 

mct^tsst, S»»»«»uoxio-'a:«±, 
Wfci50xio"/r:&i:£W?-s»SC'\y Fffl»fi*W© 
H^S^V^tS^A^^f AKV^Ir4^U< . #516362-13770 
9-^^lc:^ViTNiO-MgO-MiiO»t! , ^3i«!Bcl30~154X 

[0 0 0 3] 

Kf3B«*#150X10"/X&±*#TSlB»'\y Fffl#i& 

•v$m^%m * 1 1 o~ 2 oo x i o- 7 /"c o jr «h tig ^ ti 

SETS EfcH^Minc BIT abS. -fefc^tt^Jitt-ecD 
[0 0 0 4] 

[SIIS:J5¥*TSfcfc<75^] t75 y ^iJ-'f x>Xi> 
JSR, 1985)48~53KK*^T. IM03ffift£4b-£ttORt 

0.0S7(i3aMVSffR. MpttM/SfO^SDItertrolSK 
M'J (C H S— get" S . -^-ilTC. <D Ifl & ffl t j T ^ D 7*X 
*-T hMmfeZ-StsWHkM, AB0 3 Mco^|g3Sj«Rro^:^ 
^frotiT^ffliJSrfi 1 ^, CaSiO, <hLaCo0 3 «2ffl©ie-fb#l 
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&MHlVrc, CaSiO, «Mp~l54(TC, LaCoO, «Mp~1480"C 
182X10-VCTfeS. Bi&5&^0rjfi^©^t#|£I^ 

5, CaSiO, ttl 13X10" 7 /°C, LaCoO, «230X 10" 7 /*C;9tf# 

Z\tllz£ OLaCoO, *La, 0, -CoOJ&KtH* 

TSSfclWfctfcWSita&fc. Elite, La0 J/I -Co0(La,0 
, SLaO,,, C^«J|C)*©J|ft«S»««cK:'p(,»-c j e©»l^ 
tt^ttS^Ufc-bo-C**. MWIRiRRHLaOi/.SOiM 
Jnt*f'^:§?<&0, LaO,,, :5molXT153X10- ? /'C£jr; 

u i5oxio-'A;et±«*#6n*. ^dt/xtm hmm. 

©LaCoO, £&*ffl(fc#iffLaO, , , fi50molTft*£;S 
L, 228X10" AJj&t»&*x, S6fcLa0,,,*a»i«-ri« 
4>T*. La0 1 ,,-Co0*:}3<ATW:La0,/, :S0mol!l!*tH«H 
»IE»T. 50molX*iffiA.*iLa,0,at»SL, Sffl©LaC 20 

oo 3 mtvM&mz>mmmz*:& < & o , 

*. LaO, , , -CoO^coMMigffltt^ttM^BCDCoOffi i 
^nyx^K M!»it©LaCoO,ffi^6«riSSn, LaO,,, 
«*»*iJHUTff<i. LaCoO,ffiO^«*tJ|»>l, La 
0,,, :45~50molX#ifiT&;*:i:ft:*. La, 0, -Co0*fc:fc^ 
X^P3S^^SL50~228X 10" Vt^f^nSit, S S 
kcaO, Sr0&tfNi0£#n*.T37G* <t t5 utCio T?& 

La,0, KLa0 1/I ^»:-C20~45moU > Ca05~20moU > . 30 
mmCoOfr 6 &*LaO, , , -CaO-CoO* t La, 0, teLaO, , , ^ff 
■C20~4SmoIX. Sr02~15mol%, 8«JCoO!&>&&*LaO,/,- 
Sr0-Co0*T&*„ LaO, , , -CaO-CoO* fcfe^Tte:, Ca0*'i 

^iSJSL, ^Vifcttlfr^rkH^WS^^enfc-. La 
0 !/t ^20mol^±t L&oa, CaOWXaCoO, tBgb, 2 
OaolXiO^^i^D^*^ hffiLaCoQ, 40 
'J>tz<fc%rztb, CaOO-SB^SJ^iLjt^SD,, ?J< 
fc»-T«*£tt*«^b-rs 0 EO&i&LaO,,, ttfcffi20mo 
lttlitl.. La0 s/f /O^SmolX^A^i^ttL^O, 

< , *^«§»#jnj&«^-r* . Co0te'>& < t *>La0, / , * 
t m mm £ &£ t L , L a0, , , fi^CoO» «fc O # fr> 1 7K# 
■fc*rr*£j£ft. KfeBWtlJftt^r*. LaO,/, :45molXt: 
ML, CoO*tt45mol!li&Ki"r*a«. #f£LWoO©|Bffl 
«50~75molXtC$>D, 75mol«iLaO,/, , Ca0©TE8SK: 
*fJS"r*. La,0,-SrO-Co0^fc^^Ttt, Sr0^2molXJ; 50 



> #W?6- 3 2 9 4 6 3 

4 

*»fc7^1-*ftfeft*#*.*t*«*t&H. LaO 
, / , * (CP LTteLaO, / , -CaO-CoO* L± < fWJ i;g ft \Z =fc 
* fc©T&5. _ iktCLa, 0, -CoO-NiO^ t^V^Tie^So 
flMLfcCaO, SrOfct-f t>*«*^^<, La^^>tm 
igtrc&^fcJi), LaCoO,©La<b«»LT0»-r*. NiO 
©*-£ttNi -f * >¥«**/h * < , Co-f <t IU@JST& 
' *fc#. LaCoO, ©CoiMML-TH^f-S, fot, 

M«ifi Si* £ L T WLaCo, -xN i x0, T? 
*to-rct*JT?*, ^3S«R«Ni0»X©*SiPt«tM 
'> L , LaCoo . s N i, . s 0, U Z> ftfiicT'l 60 X 1 0" ' /V * T'M'> 
t5. L^LNlOS^ifTtLfe^^, ffifamzp^y 

V , X=lT?*aLaNiO, 

13. 8«-f*>«IBk:a:DK< Villi: tJ:S"botato 

-f * >^7t4fcSI (C * *Ni CoO, ^ * gJ&ffi i CDft-g- ^ j| 
fflLfc. t"^tt>^, LaCo0,-CoNiO, LaCo, -xNixO, -Co 
NiO,^T*D, StttffiCoNi0,©}»K3S««:ttl 47X10"'/ 
tT?*5ii)J^, SUffl lateral 50 XIO'VC^ 5200X1 
0"*A:aaEi#A.*i, inMMTi^tSt. La 
,0,«LaO J/ ,g|*T5~45molX > Ni0tt23~47. 5molX, CoO 
tt27. 5~50molXi^:*. LaO, / , ^T5~45raol!(i t h bfc 
©tt. 5molX*T*fe«tSlft»9B«»150X10- T /t:et± 
*^*WK:»*<D)&«aJit & D , *7c«^c«S45inol!6i 
L © tt, ZJyWtS. HM*S^Sl/tf5 teCo 
NiO, ^«ffil0mol»£i:-r* d t>©T 
Ni0©TPS23mi lXte*/fll$fc,&flf^ffi&£#Sfc 

ao, / , -coo* tjff-^ < rctb^ummmmmm e n 

*. Ni0©±PM47. 5momtU&&tS®.J&mm±l0mol% 
Mtt31t^e>KSSn§lT"*5A«, NiO^SOmol 
X«±*tJi«BB#K:^ 9 y t? 2>mxLtf&< 
Z>o Co0»«La0,/, tNiOSSiPx.fc fe©«^g|5t ^£^ 0 
^iSffiCoNiO, «Co0iNi0*il:11?afe*^, d©tb 
AfcCo, -yNiyO, J&ii ft* ^ttCaO-La, 0 
, -CoO*, SrO-La, 0, -CoO* t©^-^#:fc fejlffl RTtgTft 

CaO-La,0 3 -Co0*iCoNi0, <h©^-a-#:CTl^T* 
i, La 2 0 3 HLa0, / ,^|»-c ! 4~36mol!S, Ca0*tl~9molX, C 
oO*«50molX, Ni05~45moir?j|Mi*3S{£i&150~180X10" 7 

/t*»H6ft*. cnt^^Ttt^Kfi^MTj*^*. se, 

fc»»3fiff*0(W»ffitLTLaCoO, £|l|D^a7X7W 
h^tftjft^fco^^^^^v^ACaTiO. i©ffi-g-#:S 
^ttJLfeo LaCoO, -CaTiO, *(C*3V^T, Q§S,<PiZXffiU 
Lfcfe©«CaTi0, 10~90molX, SgBLaCoO, ©^fflT^ 
3S^ifc£#?1226~l 25 X 1 0" 7 /*C ©ISHTPS^nJtgTft 



( 4 ) 



6-329463 



165-110X10- VCCIBISET^S. CaCoO, ttg*ff>t?^ 

is «tf & o Ac t> © oMtm*tk<Dmi& \z & n t*ibj^** 

»± ® MJ»S«K»1 8 7 X 1 0- 7 /°C £ /J\ $ < fc s . b a» 
b, CaTiO,SlOmolJ(et±3bD^.-5 4:3feiJ$tl, M«C*fr 

S5c«CaTiO,«©l«iJ0i*tM / >L < 90mol«CaTi0, T^Jl 1 
OXlO-VC^ffl. &n, 90molX£M;t5<hCaTiO,«3&lgSS 

<t He* i *C -3 TJEYb b & < & « . CaT i 0, 1 0~ 90bo 
1*. aa5LaCoO,*i(afiR*t^»T*i. La.0 3 ttLa0 3/! 10 
^*T5~45mol«, Co05~45moi% Ca05— 45mol*, Ti0 3 5 
~45molX«i:^So 
[0 0 0 5] 

CfM3] K'SAy Kffl**Wtt»5i^»#150X10 
TiSf * 150 X 1 0- ' A: fflftftf* ZnZ \Z? gfcft-o ft. # 



^150X10-'A:^±, 228X 10" , /t:STj£'*&fflfcttoT 

^n^X*-f hffiLaCo0,©2ffl*JBj&>SfcD, ^d7*X 
#-f h^fflfitWLaCoO, (50molXLa0,/, • 50raolXCo0) (C^l/i 
T^3Mf^^:©«iS{it228xio- 7 / < CW#e.n.S. < , ^ny 
X#-f hLaCoO, tt»J|ffc###K:;*;* < . 

£ ± <r>mmmw/\. 1 0-200 x 1 0- 7 /c s ^ 

[0 0 0 6] 

(*««DB«ttTWRO*S,BLa,0,tt<ffc*, CoHMfc'fcfcJ: 30 
CoO, Co, 0 4 £fcttCo0+Co,0, Steffi b&. fifc^ttfciLa.O, 
a^^^/^M-e^-SLaO^^^ib, ^n*0~57m 
olX. moOtVtt. ««200g£bTfP*U SSC#-;U 
5;PT24«PWS^», ft*U ^^fcT900'Cxlll#ffl 

TOWMMWLfta, 95-CTttjftbfc. Cftt*U tf~ 
;i7Jla-)U(?u) 10X*»«j-eifi«[L, ^Tlton/cni 7 
©ffiAtyi/XfSIL, 33X40Xl0tmni©/#iJ#:&f£$! 
b7fc„ ^^S^^#:$^^,)^ct3fc:T1250 < CX6R#Ktt 
*SU SSfcl260*C, mm, 1500^aE©5£#T£&ffl# 40 
7KJEE ^ b X (HI P) MS £ It b fco ttffiFfl: ±o«aatfe 

fco MW$ffiftf£*M*3Bfff-K:,fc DSfflA»e>600'C*TjBII 
iSU £»~600tra©tt£bfc. X*|iIjff«CuKa*. 

o fc. LaO, „I(; «t 2>mB^m$k<n&fcfcmi 

ft. &*5, 54moULa0 3/ , — 46molXCoO£57mol!SLa01/2-43 

mtrnti^numn^m-^h o . M£ffitttt:WFii-?# 

5~S0molXLa0,,,fc*(rJTX«l|HH8A»6Co0iL 50 



aCo0 3 <D2ffim&i2f£r>T&lO. La0 3/2 MJfiDi^fCLaCo 
(*M0iJ2) LaO, , , -CaO-CoO^&i^'LaO, / 1 -SrO-CoOJfc \Z& 

^Thmmtmmmitmm^o,, comity*, uots 

rOttJftgittCaCO, £SrC0 3 Steffi bfc. ISWwMjglgtt 
*«6Wltrai;7?*5. 7VXfiSc^#:«1250 o C, 6R#M. 
ffl«ft«*TTlifc«6lSa, 1200*0, 1P#P^, 1500«jEt?HI 

KWfcttOttlU MV9Bfl(Rd:ZllEiK»fCDH'jg«fTt} 
. La0 3/ , -CaO-CoO* tDtitftM l:<tS MWI^ft ©gfl: 
H3K:, rab<La0 1/1 -Sr0-Co0&fctnvrig4, 
f2I5t;^-r. Sfe, X^miff OMMLaO, / j -CaO-CoO?S«^ 
□ yx^-r h^WLa.-xCaxCoOj i^^CDCo0^6/* 
0, La0 3/! -Sr0-Co0^CO|W)i;<La 1 -xSrxCo0 3 ffitCoOffi 
*»Sfi6t). CaO. SrO&tfM-f\zl,tt&W<D<m&MtoT 

(-JfeaS«3)jH«ttLa,0,, CoBt^*, Ni0£*£fflU *1,2 

x^jg#:tti4oo , c, mm. Q%mii*-t:v&mm, 12 

50-C, lB^W, 1500^JEETHIPMSbttM#:<hbfe. ttIS 

e.i7*-c t ^*^Bjf»st)'*fflWfe^HcDfccDT\ cine 

-5. iS*4#^-l~5CO^ayx*< hM«jtcDLaCo,-xNix 
0 3 (LaCo0 3 -LaNi0 3 <D&Gffim*-^~?n%%mmz>7 7 

v t> ifif& ^ b , Ni om<o mta t & iz o 7 v 2 <F>m>m 
u ®:Mmm&<vMfeMm*mv%tsi^viRiitiL2>. z. 
nizttLigmmmmocomOi t 
1 2 - 1 6«^r < jsfeB^fc ^ 5 v z tm^f, mmm t 

bT#Sbf#SfcCDT?&3. ^#^17«Co0£Ni0ODtfc*i 
l^flTJ&SCoNiO, ^Wit^ODfcO'fe^pItlT^-Si 

x. * i tc ^ 5 y ^ Wm£.t % Mt? « S . 06 UK 
^i4)T*£i*fcfcCOT> CoNiO,JlK:»-r-5'lft»3R«*o 

^ts^bfc. 

(-«Jfi^|4)Ca0-La,0 3 -CoO*£gtt[S*ifiOCoNiO, £©11 
^l^l>T, ^3S#^150~180X10- 7 / < CSr#S 
C i$ mmz fi-o ft. Ca0-La 3 0 3 -CoO^Tttl^Ig?!^^ 
55*180X10-' A: Sr^rTSm^«. 02*»6to^*«fc5fcC 
aOlOmolX, La, 0, «La0 3/! iftJ|t-C40inoU, CoO«^gP50mo 

Ca0ttLa0 3/3 <t fg^bTSl^T-S CI £^e>, 
ClCD^lfig«Lao.sCa. . 3 Co0 3 £^$tl^>„ ®W«La 
3 0 3 , CoRYfc*, Ni0RtfCa0te«SMfcCaC0,*ttfflU & 
^BfSSSfPSb, *MM3i:|lI«tbT^M#:$^ 
b> ^lPSI«$c£«Sb£. *©»**B97K:jS-r. - 

6 90molX (La. . , Ca, . , Co0 3 ) -lOmo IX (CoNi0 3 ) £. 10m 
o\% (La 0 . , Ca. . , Co0 3 ) -90mo IX (CoNiO, ) ©fffiH"e»?S^ 

«sci5o~i8oxio- 7 /"c*tf#e.ns^cb^fc^«„ z.n\t 
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^^OfifiWMfigSBiCXSrO-La, 0, -CoO^ chCoNiO, t <D& 

UOO-XJmolXLaCoO, -XmolXCaTiO, JRfc:m>TX= 
10~100molX(100molXttCaTiO,^#)0*SHT?. lOmolXft 
fclSftSiirTttttttfcfejBbfc. JK*sfttLa,0,. CoHMs 
Ti0 2< CaOibT*fflWI[CaCO,*«fflL&. SOiolXLa 
O 1 / ! -50moIXCoO^e.fd:SLaCoO 1 <i:50mol^CaO-50mol!KTiO 
#>£>&3CaTi0 3 £^n^ni.5Kg<h&5«k5#ffl/££?F 
«b, *fi**ffl^fcfiSC*— ;P3;i/T24^p|HIjg-g-a, % 

«b, LaCoO, tCaTI0,OiKttiB|»5!kt&*»6^i;«>fpja[ 
byfc. (lOO-X)LaCoO, -XCaTiO, ^momc-ftjS-rSfifi 
* S *t mWL 50rao I ts. 3 <fc 5 fcff * b , * ffl ^fz 
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Cb, **SWli|sI^t33X40X 10tinniCD7 P lx7 1 ^#: 



#^ 

1 LaCoo.sNio.2O3 

2 LaCoo.eNio.4O3 

3 LaCoo.5Nio.sO3 

4 LaCoo.4Nio.eO3 

5 LaNlOs 

6 oO(LaCo0 3 ) 

-20CCoNi0 2 ) 

7 60(LaCo03) 

^40CCoNi0 2 ) 

8 50(LaCo03) 

-50CCoNi0 2 ) 

9 40CLaCo0 3 ) 

-€0(CoNi0 2 ) 

10 IOCUC0O3) 

-90(CoNi0 2 ) 

11 SCLaCoOa) 

-95CCoNi0 2 ) 

12 90CLaCoo.5Nio.sO3) 

-10(CoNi0 2 ) 

13 lOCLaCoo.sNio.5O3) 

-90(CoNi0 2 ) 



JjaiftCmolSO 
La0 3 /2 CoO 



^nyxij-f MBLaCoO, iCaTiO, <Dfflfr<Z>Ml$,^nT 
^*£i:£«M8bfc. H8fcJ»J»3Bff«:©CaTIO. »fc<k 
**Yb**T. LaCoO, a=0)ttS«+*»(ta*(f«il8 

© tt^3iS!l3£ 33 t> Tl 80 < C#jff 6 # S 
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